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(54) UQUID CRYSTAL DISPLAY DEVICE AND ITS DRIVING METHOD 

(57)Abstract: 

PURPOSE: To drive a battery for a long time by reducing crosstalk 
by a current meandering from a drain wiring and an address wiring 
to another data wiring, improving display quality, reducing the power 
consumption of a driver, and reducing a heat generating value. 
CONSTITUTION: A thin film transistor 24 and a display electrode 
25 connected to either the source electrode or drain electrode of 
the transistor form a display area in a matrix shape at each 
crossing part of plural address wirings 22 and plural data wirings 23, 
and the address wiring 22 is connected to a gate electrode, and the 
data wiring 23 to either the source electrode or drain electrode to 
which no wiring is performed, respectively, and a short-circuit 
wiring 26 crossing with the address wiring 22 and the data wiring 23 ?f 
is formed in the periphery of a thin film transistor array, the short- 
circuit wiring 26 and the address wiring 22 and the data wiring 23 
are connected to a protective element 27 with bidirectional 
voltage-current characteristic, respectively. A draw-out terminal 30 
from the short-circuit wiring 26, and a short-ring driver 35 which 
impresses a compensation voltage to the terminal are provided. 
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CLAIMS 



[Claim(s)] 

[Claim 1] To each intersection of two or more address wiring which was made to cross mutually and was 
arranged, and two or more data wiring, a thin film transistor, Two or more arrays are carried out and the 
display electrode connected to either of the source electrode of this thin film transistor and a drain 
electrode forms a viewing area in the shape of a matrix. The thin film transistor array by which said 
address wiring was connected to the gate electrode of said thin film transistor, and data wiring was 
connected to another side of a source electrode and a drain electrode, respectively, In the liquid crystal 
display which consists of liquid crystal enclosed between the opposite substrate with which said two or 
more display electrodes and the counterelectrode which counters were formed, and this opposite 
substrate and thin film transistor array (a) Make the perimeter of the viewing area of said thin film 
transistor array intersect said address wiring and data wiring, and it is formed in it. [ two or more ] Short 
circuit wiring to which the voltage-current property was connected to said each address wiring and each 
data wiring with the protection component which has congruence directive property, respectively, (b) 
Liquid crystal display characterized by providing the cash-drawer terminal formed by extending from 
said short circuit wiring, and a means to impress a compensation electrical potential difference to (c) 
this cash-drawer terminal. 

[Claim 2] To each intersection of two or more address wiring which was made to cross mutually and was 
arranged, and two or more data wiring, a thin film transistor, Two or more arrays are carried out and the 
display electrode connected to either of the source electrode of this thin film transistor and a drain 
electrode forms a viewing area in the shape of a matrix. The thin film transistor array by which said 
address wiring was connected to the gate electrode of said thin film transistor, and data wiring was 
connected to another side of a source electrode and a drain electrode, respectively, In the drive 
approach of the liquid crystal display which consists of liquid crystal enclosed between the opposite 
substrate with which said two or more display electrodes and the counterelectrode which counters were 
formed, and this opposite substrate and thin film transistor array Make the perimeter of the viewing area 
of said thin film transistor array intersect said address wiring and data wiring, and it is formed in it. [ two 
or more ] The drive approach of the liquid crystal display characterized by having short circuit wiring to 
which the voltage-current property was connected to said each address wiring and each data wiring 
with the protection component which has congruence directive property, respectively, and impressing a 
compensation electrical potential difference to said short circuit wiring. 

[Claim 3] The drive approach of the liquid crystal display according to claim 2 characterized by being the 
lowest electrical potential difference by the side of the data signal which the compensation electrical 
potential difference of short circuit wiring is reversed to positive/negative focusing on the potential of 
the common signal impressed to the counterelectrode of said opposite substrate, and is supplied to said 
data wiring. 

[Claim 4] The drive approach of the liquid crystal display according to claim 2 characterized by being the 
highest electrical potential difference of the data signal which the compensation electrical potential 
difference of short circuit wiring is reversed to positive/negative focusing on the potential of the 
common signal impressed to the counterelectrode of said opposite substrate, and is supplied to said 
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data wiring. 

[Claim 5] The drive approach of the liquid crystal display according to claim 2 characterized by being an 
electrical potential difference with the compensation electrical potential difference of short circuit wiring 
almost equal to the common signal impressed to the counterelectrode of said opposite substrate. 
[Claim 6] The drive approach of the liquid crystal display according to claim 2 characterized by being the 
electrical potential difference which the compensation electrical potential difference of short circuit 
wiring reverses to positive/negative focusing on the potential of the common signal impressed to the 
counterelectrode of said opposite substrate, and reverses synchronizing with the data signal supplied to 
said data wiring on the highest electrical potential difference of this data signal, and the lowest electrical 
•" potential difference. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the thin film transistor drive mold liquid crystal display 
equipped with the equipment which prevents generating of the defect by static electricity, and its drive 
approach. 
[0002] 

[Description of the Prior Art] Conventionally, the active-matrix mold liquid crystal display component (it 
is hereafter described as TFT-LCD) using the thin film transistor array which arranged the thin film 
transistor (it is hereafter described as TFT) and the display electrode in the shape of a matrix is used. 
As such conventional TFT-LCD, the liquid crystal display component indicated by JP,63-85586,A and 
JP,3-134628,A is known, for example, and the equal circuit of the TFT array was shown in drawing 4 . 
[0003] As shown in this drawing 4 , a TFT array is arranged so that two or more address wiring 2 and 
data wiring 3 may intersect a right angle mutually in a line writing direction and the direction of a train 
on the insulating transparence substrates 1, such as a glass substrate, respectively. A gate electrode to 
the intersection of these address wiring 2 and data wiring 3, respectively The address wiring 2, Two or 
more arrays of TFT 4, 18, and 19 by which the drain electrode was connected to the data wiring 3 are 
carried out, and two or more array formation of the display electrode 5 connected to this source 
electrode of TFT 4, 18, and 19 is carried out at the shape of a matrix. The short circuit metal wiring 6 is 
formed in the periphery section of the transparence substrate 1 so that the periphery of the 
transparence substrate 1 may be surrounded. This short circuit metal wiring 6 crosses through the 
address wiring 2 and the data wiring 3, and an insulator layer, and an I-V property is established for the 
protection component 7 (7a1-7am and seven b1 to 7b3) of bidirection near that crossing. By this 
protection component 7 The address wiring 2 and the data wiring 3 are connected to the short circuit 
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metal wiring 6, respectively. In addition, each pixel has the auxiliary capacity 8. 

[0004] the inside of the production process of the TFT array which this showed to drawing 4 — if — 
since all address wiring and data wiring are connected to short circuit metal wiring (short ring) of a 
transparence substrate periphery, it is maintained at this potential, and defect generating by static 
electricity in process is constituted so that it may be controlled. The above mentioned protection 
component 7 (7a1-7am and seven b1 to 7b3) here It is what is installed in order to protect TFT4 from 
static electricity generated in a TFT production process and a liquid crystal cell production process. The 
assembler after glass substrate cutting with inner (for example, a liquid crystal impregnation process, a 
polarization film attachment process, a drive circuit connection process) static electricity Generating of 
dielectric breakdown, an open circuit, property fluctuation of TFT, etc. was prevented, and the trouble 
by the display defect of a liquid crystal display that the manufacture yield falls is solved. 
[0005] 

[Problem(s) to be Solved by the Invention] however, in TFTLCD which added the short circuit metal 
wiring 6 shown in above-mentioned drawing 4 , and the protection component 7 Like drawing 5 which 
showed the outline representative circuit schematic which looked at the liquid crystal panel of the nxm 
matrix of the address wiring n duty and the data wiring m duty from address wiring of TFT of eye the 1st 
line train [ 1st train ] The so-called cross talk with which the data signal 1 1 in on-level passes the 
protection component 7al-short circuit metal wiring 6-protection component seven a2, and flows into 
other data wiring 16 occurs. That is, in drawing 5 , the signal of original [ arrow head / continuous-line ] 
and the dotted-line arrow head show the supply way for a cross talk, respectively. Thus, the cross talk 
current was mixed with the data signal supplied to other TFT(s) 18 and 19 arranged by the line writing 
direction, since it was impressed by the display electrode connected to TFT besides the above, the pixel 
corresponding to this display electrode operated on a different electrical potential difference from the 
supplied data signal, and the problem that display quality deteriorated generated it. 

[0006] That is, it depends for the potential condition of each data wiring 15, 16, and 17 on the number of 
data wiring with which the electrical-potential-difference modulation level of the data signal supplied to 
data wiring and on-data are supplied in drawing 5 . Since the resistance seen from the short circuit 
metal wiring side becomes small when there is few data wiring by which electrical-potential-difference 
impression is carried out, a cross talk current becomes easy to flow into data wiring, and this cross talk 
current changes depending on a data signal (display pattern signal). 

[0007] This problem becomes remarkable in the gradation display which the electrical potential 
difference of a data signal is changed over many steps, and displays neutral colors. Moreover, the 
current of the signal supplied from each data wiring increases twice [ about ] by having installed the 
protection component of the aforementioned bidirection in the TFT array, in view of each driver side 
connected to each data wiring. That is, a data signal 1 1 flows into protection component 7al and 
protection component 7b2~7bn which passed the short circuit metal wiring 6 and was installed in the 
address wiring side. Since the resistance of short circuit metal wiring is a metal, it is minute, and since n 
parallel connection of the protection component by the side of address wiring is carried out, it sets to 
1/n and is minute, and the resistance of address wiring is disregarded. 

[0008] Therefore, the resistance in this wiring is determined in approximation by protection component 
7al by the side of data signal wiring. For example, the value of a protection component is designed to the 
same extent as ON resistance of TFT, and the current which it is the driver potential by the side of 
address wiring at the time of not scanning, and flows in when it is set as a grand level serves as max. As 
compared with the case where the protection component 7 is not formed, a twice [ about ] as many 
current as this will be supplied from a driver. 

[0009] For this reason, it becomes the current supply source rise of a driver, and the power 
consumption of a liquid crystal display increases as a result, and problems, like the calorific value of a 
driver increases occur. This becomes the cell drive for the formation of small lightweight with a failure, 
and shortens a battery life. It aims at offering the liquid crystal display which enables the cell drive of 



long duration, and its drive approach while this invention removes the above-mentioned trouble, reduces 
the cross talk by the current which turns to data wiring from the driver of a drain and the gate, raises 
display quality, reduces the power consumption of a driver and reduces calorific value. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, to each intersection of 
two or more address wiring which this invention was made to cross mutually and was arranged, and two 
or more data wiring A thin film transistor, Two or more arrays are carried out and the display electrode 
connected to either of the source electrode of this thin film transistor and a drain electrode forms a 
viewing area in the shape of a matrix. The thin film transistor array by which said address wiring was 
• connected to the gate electrode of said thin film transistor, and data wiring was connected to another 
side of a source electrode and a drain electrode, respectively, In the liquid crystal display which consists 
of liquid crystal enclosed between the opposite substrate with which said two or more display 
electrodes and the counterelectrode which counters were formed, and this opposite substrate and thin 
film transistor array Make the perimeter of the viewing area of said thin film transistor array intersect 
said address wiring and data wiring, and it is formed in it. [ two or more ] It is characterized by providing 
the cash-drawer terminal formed in said each address wiring and each data wiring by a voltage-current 
property extending from short circuit wiring with which it connected with the protection component 
which has congruence directive property, respectively, and said short circuit wiring, and a means to 
impress a compensation electrical potential difference to this cash-drawer terminal. 
[001 1] To each intersection of two or more address wiring which was made to cross mutually and was 
arranged, and two or more data wiring, moreover, a thin film transistor, Two or more arrays of the 
display electrode connected to either of the source electrode of this thin film transistor and a drain 
electrode are carried out at the shape of a matrix. The thin film transistor array by which the viewing 
area was formed, said address wiring was connected to the gate electrode of said thin film transistor, 
and data wiring was connected to another side of a source electrode and a drain electrode, respectively, 
In the drive approach of the liquid crystal display which consists of liquid crystal enclosed between the 
opposite substrate with which said two or more display electrodes and the counterelectrode which 
counters were formed, and this opposite substrate and thin film transistor array Make the perimeter of 
the viewing area of said thin film transistor array intersect said address wiring and data wiring, and it is 
formed in it. [ two or more ] It has short circuit wiring to which the voltage-current property was 
connected to said each address wiring and each data wiring with the protection component which has 
congruence directive property, respectively, and is characterized by impressing a compensation 
electrical potential difference to said short circuit wiring. 
[0012] 

[Function] According to this invention, as described above, short circuit wiring which intersects an 
address wiring group and a data wiring group is formed in the perimeter of the viewing area of thin film 
transistor array. This short circuit wiring, In the liquid crystal display equipped with the thin film 
transistor array to which the I-V property was connected in each address wiring and each data wiring 
with the protection component which has congruence directive property, since it was made to impress a 
compensation electrical potential difference to said short circuit wiring The potential difference between 
data wiring in the condition of driving and address wiring, and short circuit wiring can be made small. 
[0013] Therefore, the cross talk by the current which turns to data wiring from the driver of data wiring 
(drain) and address wiring (gate) is reduced. Moreover, since the output current of a data wiring (drain) 
side driver can be reduced, the calorific value of a driver can be reduced. In this case, synchronizing 
with the highest electrical potential difference, the potential of the signal supplied to the 
counterelectrode of ** liquid crystal display, and the data signal supplied to ** data wiring, any one of 
the electrical potential differences which change with the same potential as this data signal is chosen by 
the lowest electrical potential difference of the electrical potential difference in which the data signal 
with which the compensation electrical potential difference of short circuit wiring is supplied to ** data 
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wiring carries out alternating current reversal, and the ** said appearance among the electrical potential 
differences in which a data signal carries out alternating current reversal, the above — even if it 
supplies which electrical potential difference to short circuit wiring, the average potential difference 
between this short circuit wiring, and address wiring and data wiring becomes small, and a cross talk falls. 
[0014] 

[Example] Hereafter, it explains to a detail, referring to a drawing about the example of this invention. 
The schematic diagram showing electric circuit connection of the liquid crystal display which drawing 1 
shows the example of this invention, the representative circuit schematic as which drawing 2 regarded 
the TFT array of the liquid crystal display from one data wiring, and drawing 3 are the wave form charts 
of the signal supplied to each wiring of the TFT array. 

[0015] In this drawing 1 , on the insulating transparence substrates 21, such as a glass substrate, it is 
prepared so that two or more address wiring 22 and two or more data wiring 23 may intersect 
perpendicularly mutually, and TFT24 is arranged at each intersection of these address wiring 22 and 
data wiring 23, two or more arrays of the display electrode 25 connected to this TFT24 are carried out 
at the shape of a matrix, and the viewing area is formed with two or more of these display electrodes. 
And it is formed so that the periphery section of a viewing area may be adjoined and the short circuit 
wiring 26 may intersect two or more address wiring 22 and two or more data wiring 23, and the I-V 
property is arranged so that the protection component 27 of bidirection may connect these wiring to the 
part to which this short circuit wiring 26 intersects data wiring and address wiring mutually. 
[0016] the protection component 27 — a TFT process and a liquid crystal cell — the same work as the 
conventional example which it is [ the example ] in process, it is installed from static electricity to 
generate in order to protect TFT24, and was mentioned above — **** — it is. Moreover, the 
connection terminal 28 is formed in the address wiring 22, and the address line driver 31 which 
generates an address signal is connected to this connection terminal 28. Furthermore, the connection 
terminal 29 is formed in the data wiring 23, and the data line driver 32 which generates a data signal is 
connected to this connection terminal 29. The counterelectrode 36 formed in the opposite substrate 
which is not illustrated is made to counter with said display electrode, and is arranged, and the common 
driver 37 which generates a common signal is connected to this counterelectrode 36. And liquid crystal 
is enclosed between this TFT array and an opposite substrate. 

[001 7] A clock / timing signal generating circuit 33 generates various kinds of synchronizing signals, and 
the acquired signal is sent out to the address line driver 31, the data line driver 32, and the common 
driver 37. Moreover, the electrical-potential-difference generating circuit 34 generates the electrical 
potential difference corresponding to each potential for forming an address signal and a data signal, and 
is sent out to the address line driver 31, the data line driver 32, and the common driver 37. 
[0018] In this invention, the cash-drawer terminal 30 which impresses a short circuit wiring electrical 
potential difference (it is hereafter described as a short circuit wiring compensation electrical potential 
difference) at the time of formation of the short circuit wiring 26 is formed, and the short ring (short 
circuit wiring) driver 35 to which the supply voltage from the synchronizing signal and power circuit from 
said clock timing signal generating circuit is supplied is connected to this cash-drawer terminal 30. This 
short ring driver 35 generates the short circuit wiring compensation electrical potential difference 
defined beforehand, and impresses it to the short circuit wiring 26 through said cash-drawer terminal 30. 
In addition, although only one is formed in upper right corner 26a of the short circuit wiring 26, you may 
make it form two or more cash-drawer terminals 30 here. That is, it forms also in 26d of upper left 
corners of the short circuit wiring 26, lower left corner 26c, and lower right corner 26b, and you may 
make it connect with the short ring driver 35, respectively in addition to upper right corner 26a of the 
short circuit wiring 26. 

[0019] Here, the cash-drawer terminal 30 is formed in the drain electrode and the data wiring 23 which 
consist of ingredients, such as the gate electrode which consists of ingredients, such as aluminum, an 
aluminum system alloy, a tantalum, a tantalum alloy, and chromium, the address wiring 22 and aluminum, 
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an aluminum system alloy, a tantalum, a tantalum alloy, and chromium, like the short circuit wiring 26, 
and coincidence. 

[0020] One of the short circuit wiring compensation electrical potential differences shown below is 
impressed to the short circuit wiring 26 through this cash-drawer terminal 30. Drawing 3 shows the 
various modes of the short circuit wiring compensation potential S1 - S4 (a thick continuous line 
illustrates) with address signal G (broken line) and data signal D (alternate long and short dash line). 
Here, said data signal has the voltage waveform which forward and a negative direction were made to 
reverse to the common signal potential impressed to the counterelectrode of an opposite substrate by 
considering one frame as a synchronization. As this drawing 3 is shown in (1) drawing 3 (A), it is the 
* lowest potential Vd of a data signal about a short circuit wiring compensation electrical potential 
difference. Electrical potential difference S1 held to Low (for example, 3.5V). 
[0021] (2) The electrical potential difference changed so that a short circuit wiring compensation 
electrical potential difference may be synchronized with the reversal period of a data signal and it may 
become the same potential (Low is 3.5V and High is 13.5V), as shown in drawing 3 (B). That is, the 
electrical potential difference S2 which is synchronized with the reversal period of Vd and reversed. 

(3) The electrical potential difference S3 which holds a short circuit wiring compensation electrical 
potential difference to the potential Vcom (for example, 8.5V) by which the electrode of an opposite 
substrate is impressed as shown in drawing 3 (C). 

[0022] (4) Electrical-potential-difference S4 which can shift a short circuit wiring compensation 
electrical potential difference the reversal period of a data signal, and a semicircle term, and the same 
potential is made to reverse as shown in drawing 3 (D). 

An example of the power consumed by each driver at the time of impressing any one above-mentioned 
short circuit wiring compensation electrical potential difference S1 - S4 to short circuit wiring of the 
liquid crystal display component of this invention is shown below. In addition, if the average electrical 
potential difference of the conventional, for example, (a) data signal, D is set to 8.5V, when the average 
electrical potential difference of address signal G will be set to 25V, the whole power consumption is 
535nW(s). 

[0023] On the other hand, when it considers as the electrical potential difference S1 which holds (1) 
short-circuit wiring compensation electrical potential difference to the lowest potential of a data signal 
by the method which impresses the short circuit wiring compensation electrical potential difference of 
this invention, the power consumption of the whole consumed by each driver is 130nW. 
(2) The power consumption of the whole by which it is consumed by each driver in the case of the 
electrical potential difference S2 changed so that a short circuit wiring compensation electrical potential 
difference might be synchronized with the reversal period of data signal D and it might become the same 
potential is 350nW. 

[0024] (3) The power consumption of the whole by which it is consumed by each driver in the case of 
the electrical potential difference S3 held to the potential of the counterelectrode of the substrate with 
which a short circuit wiring compensation electrical potential difference counters is 365nW. 

(4) The power consumption of the whole by which it is consumed by each driver in the case of 
electrical-potential-difference S4 which a short circuit wiring compensation electrical potential 
difference can shift the reversal period and half period phase of a data signal, and the same potential is 
made to reverse is 440nW. 

[0025] The average of the potential difference with each average-potential of the potential of the short 
circuit wiring 26, a data signal, and an address signal becomes small by pulling out the data signal 1 1 
which was mentioned above and which is in on-level as shown in drawing 2 to the short circuit wiring 26, 
and impressing a short circuit wiring compensation electrical potential difference from the short ring 
driver 35 through a terminal 30. Therefore, the so-called cross talk current which passes the protection 
component 27al-short circuit metal wiring 26-protection component 27a2, and flows into other data 
wiring 16 is reduced, and can raise display quality. 
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[0026] Moreover, the current which flows into the short circuit metal wiring 26 from the data line driver 
32 can be made small, and power consumption can be reduced. Therefore, while calorific value 
decreases, a prolonged cell drive can be performed. In addition, this invention is not limited to the 
above-mentioned example, and based on the meaning of this invention, various deformation is possible 
for it and it does not eliminate them from the range of this invention. 
[0027] 

[Effect of the Invention] As mentioned above, since according to this invention the cash-drawer 
terminal drawn from short circuit wiring was formed and the compensation electrical potential difference 

' was impressed to short circuit wiring through the cash-drawer terminal as explained to the detail, the 

• following effectiveness can be done so. 

(1) The cross talk by the current which turns to data wiring from the driver of data wiring (drain) and 
address wiring (gate) decreases, and the display quality of a liquid crystal display can be improved. 
[0028] (2) Since the output current of a data wiring (drain) side driver can be reduced, the calorific value 
of a driver can be reduced. 

(3) Since power consumption can be reduced, a prolonged cell drive is attained and, moreover, small 
lightweight-ization can be attained. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the liquid crystal display in which the example of this 
invention is shown. 

[Drawing 2] It is the representative circuit schematic seen from one address wiring in the TFT array of 
the liquid crystal display in which the example of this invention is shown. 

[Drawing 3] It is the electrical-potential-difference wave form chart showing the short circuit wiring 
compensation electrical potential difference impressed to the short-circuit current of the TFT array of 
the liquid crystal display in which the example of this invention is shown with an address signal and a 
data signal. 

[Drawing 4] It is the outline block diagram of the TFT array of the conventional liquid crystal display. 
[Drawing 5] It is the representative circuit schematic seen from one address wiring in the TFT array of 
the conventional liquid crystal display. 
[Description of Notations] 

21 Insulating Transparence Substrate 

22 Two or More Address Wiring 

23 Data Wiring 

24 TFT 
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2*5 Display Electrode 

26 Short Circuit Wiring 

27 Protection Component 

28 29 Connection terminal 

30 Cash-Drawer Terminal 

31 Address Line Driver 

32 Data Line Driver 

33 Clock / Timing Signal Generating Circuit 

34 Electrical-Potential-Difference Generating Circuit 

35 Short Ring Driver 



[Translation done.] 
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ft, f}fe#7 »x— *E*£C «ffi-« 

aE^tt^jK^iftWttt^-rsfiiii^T-tft^ftftitts 

ftfc$I*gEiSS£«!*.. mifB®ISE^tc«tt«ffi^fnj]n-r 
[ff*3!3] ®*&E*l©««mffi^ iftffittftSS© 

at is] m a ic en m s ft * # a *i ^ © * & § * ,t> t z l t ie ft 

KSEU MEx-^E^lc^SftSx-^m^fliJ© 
[M&H4] £££*»©*««£*<. mlfEttfaSS© 

a*r6]«ffi^Ep*psft?)^am^w«{a^*^trLTiEft 

fcEKU i»Ex-*Ei&KttS6£ftSx-*d^©S 
t>«^«ET**^t*1t*fr*B!*«2E«©i«S 

a^^a©is»)73fe. 

JOS ft*#)lflMt t b lr»*ffiT»* 

^t^^t-r-5i»*«2E«©^ B 3 B s*ga©ig»j7j 



(2) 

2 

[W#3i6] ^E«©*i^«ffiA^ Mf3*Kfi]S1S© 

Mi^]«atcMa$ft^^affi^©ttfe*^^icLTiEft 

ibt, C©x-^m^©Sfeig^Sffit«t)iSV»ffiEE 

t tester * wet** c bmhh 2 mm 

©*ita*S1t©Klb#tt. 
[fg9!©PSfflftfft9i] 
[0 0 0 1 ] 

io ^<£l»±T?»SS^«^fe»)lF5>vX^ig»j^je( B 3 B 
[0 0 0 2] 

[«*©StB] ft*, »lh7>yX^ (J^T> TFT 

tct) t«*mat*vhu^^x«{cE^jbfe?iM 

^^X^THSi^feTi'f^ T'V F 'J y 
JSS***^ (£TF, TFT-LCDtfBT) ifim^Z 
ftTt^-5. ^ffl<t7&»fflTFT-LCDtlttt, 
09*.tf » ftfflW 63-85586 »BB¥ 3 - 1 

3 4 6 2 8^&*£W^3ft&ttSS^* ; pJ&«»5ftT 
20 fOTFTTK ©^<Kl5l!SS:04tC;^bfc„ 

[0 0 0 3] £©0 4 iC^-fJ:-5 IC, TFT7U-fte, 
#5*S«fc£©l6*ttSiJUS« 1 tlz'irXfatmjjfa 
fc***R©7 K^Ei2 ir-^E«3 t^iw: 
ififtf^MTScfcplcE^ft. £ft5©7FU-;*E» 
2 tr-^E8 3 t©SaM»C**y- F*ffi*<7 F U 
7EH2i, F V< ^MWtx— *Ett3 lc«|*Sft& 
TFT4, 18, 1 9*»*»E?IJ3ft, -©TFT4, 

is, 1 9 <Dv-xnm\zi£m.2nfz%.*nffi5tf-? h 

U y^;MKK:*»EJiJ»J««£ftTV>*. »W»gl©ft 

30 ^«w»ctt. ^<Dmw&mi<Dftm$:WDmts&5\zm& 

&JRE«6rt*»j«aft-C&D, £©M*§&SEH6«7 
Fl/XEH2SlX5 i -5'E^3 «h*e»K$r^bT22M 
U ^©^S^©ifi^tri -V«Ptt*«5R*lRltt©ffi«* 
f 7 (7al~7am, R^*7bl~7b3) ^ISlte, 
ft« ^©««*^ 7(C<t0. M*§^ME^6(C, 7FU 

xEi2if-?Ei3^n-ensisnti^. ^ 

[0 0 0 4] ^fttr<fcO. EI4{C^bfcTFT7U-f © 
JSiSXS^Ttt. £T©7 F W-XEilS^'r-^E^tt 
40 igBJS«^-^©M^#SE^ (ya-hU/^) (Cig^ 

aftTii*fc»ra«ffic«fcft, istcMaci* 

W«Bl/fcft«*?7 (7 a 1-7 amRZ>*7 b 1-7 b 
3) tt. TFT«itIgR^atJ|-t;U«jiie«fT5E5fe 

r*»«5t*» s t f t 4 s«ai-r5fcftJcia«$ftTii 

»«XS) oMUKi^t. »r«. TFT 

50 pfem;^. Rjt^eso^fiT-rstt^raii^*** 
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[0 0 0 5] 

[fB"J§jW*ftU«fc'5£:-rsSI«3 U*U&*«6, ±5B© 

TFTLCDTH 7 F PXE8ln#$i\ x-^SB^m 
*»Onxra7 h U y *?7.<DWLB i n%)),-&%\'fi'%,\m 
@©TFT©7 h*UXfi»^6^.fc*BS<SHIB@ttig*^ 

ftll*^ 7 a 1 -M*S&J*SEiS§i 6 — £8*? 7a2£I 

iau ffi©7^-^Eiisi 6t;:^n&tj\ i^^^dt. 
fcEWSnfcflfiOTFT 1 8, nti^nsf-i' 

e^tjg^bT. i»Bs«ioTFTk:ss«itsnfca*«« 

[0 0 0 6] 0 5lc^^T> S-T^^EiS&l 

5, 16, 1 7©«tttttRtt, 5*-^E*t«*&3n4 

x-^EauoacfcttaF-r*. ftffiEPinsn&^-^Eli 
R*<i!>fcir>*£. @&&KfiH*§M»Jfr £*fcffitaffi#/JN2 

too. %.it* z<Dt>ax] — zmmz, "r-zm 
[0007] z\<Dfflm\z. T—rm^onfc&ftfkmz 

t, TFT7W tmft305R^|6]14(D«SI^5sSBL 
fen it J: t>, ^2{gtCitjbD-f3. BP "6, x-^m^l 
ltt, M*f7a 1. g»&JRE»6fcaaLT7l« 
UXE*fflK89!«Lfc#ll*?- 7 b 2 ~ 7 b n tCoStljA 
if. S»*«E*©fijStfittt, &HT**a>&«/M!» 

n*fc», l/nt&Dft'R*!), 7 b'l/XE^WJg 

[0 0 0 8] Lfd^T, ifiiHWJctt^OE^TOigtn; 

e«. x-^m^Ei^fiij©^®^? a i Tftgsn 
WAtfftaa^on&TFTcoNffifiitreiefln;: 

[0 0 0 9] H©fc«>, H*7'TA©«*#*&7'.y:/4:& 

a. una. 'mmmitotctbommmmzmtmtti 



(3) 

4 

L . yWf- h© K^-f a*t!>> 5 x- * E^ tc 0 

S««"T * <l <i £ S M 

[0 0 10] 

£*#fcfflRE^SnT£3R«tt«»J*U SfrfBSffii h 

y>i?7,?(D>T-bm.m\zMm7 fuouemw, v-x 

*@<h K U-f ^^©fdi^tc^-^Ei^^&^n 

t r h 7 > * 7 k t © m \zm x £ ntcm^B t 

6tt**S^*fi«K*^T, fflESBth7>S>**7 

t k m«*ee * wjD-r * t & mm? z. t & mm. t 
[ooii] *fc> a^tr3fSS3-&TE5!ian&»»ro 

7Hl^XE^<t^|S©7 : -^Ei©©^^SI5(C, 
7>zSZ?t. I»Ih7>yX^©V-XfSi:Hl/ 

H U-f >«ffi©fdl^{CT r -^E^^^» 

h7>yX^7H tomz&AZntzWi 

Hl/7.E^<!:7 :: -^E^<i:(cXM$-&T^$n, mffB 
&7HI/XE8, ^x-^E^itr^ «£E-«i«iRrtt*« 

[0 0 12] 

5? X * 7 1/ -f <D & ^ © H ES C 7 K V 7. E^Sf t x- 
#7FU7fii, ftx-^Ettt* I -V«*tt*<jR 
^7H$fx.fci^gtl^^T. H?IfBM*SEIS 



13 gfl¥ 6-202 149 



5 

[0 0 13] LfcAbT, x-*E$ ( F U-f » Rtf 
7Fk*EiBI (y-H) fflK7-f/t*»&x-*i»fcBI 

-^13^ (hh» <wh'7-r 

©»•&, Mi&E*i©M«mJ£«. (Dx-^EISKPlt&S 

be. (3>*a«**«o»i«iiMifc«i6sn*fli*©« 
z. © x— * t n u «{4TiE{b-r * nm t © t» r n*» 

©W©¥l%ttft*{!fc2S* < ^S<*:0, ?ox 1 — 
[0 0 14] 

ftj&»6Wlik:KWt*. 0 1 tt*5EM©Has«S*T* 

©ia*SiiOTFT7KS 1 0©x— ^fiHA»6 
^.fc#ffitE]S&0. H3f«©TFT7H'©*i«l:* 

[0015] c©ia i ic^ht, •HvT.&wzzomm 

ttSWSS2i±l:, ffiSSc©7 FU*E*2 2 £«»© 
x-*E*g2 3 &tf£V>fctt£?«J:5lCl!ttf&*'U ' 
n^.07 K l/XfiS 2 2 if-^SSS 2 3 tC, Sxi 
gfUcTFT 2 4AiSei^n, Z<DT F T 2 4 K«gc£n 
&*jK««2 5*57hU ->^x«tcffl©:E?iJ$n, utl 

&©7 F 2 2 Stfltfflf-^Ei 2 3 £3£S 

■r*j:5.K:»ritan. z:©@^e^2 6*«x-^e^s 

#7 FU^E*t3&ST*a5»K I -VWtt3i«}R^riRie 

tcES$nT^-g>„ 

[0016] «a*^f - 2711 T F TIg&tf «cS-fc;U 

xs^T^^-r-sgim^e., tft2 A*<§mtz>it 

oT^S. 7FU*E«&2 2tC«S^fflT2 8*1 

JBffcSn. ZL<D»WR : ?2 8iC7 FUX«#*5e^f4 

7 >H7-f a* 3 mmmznz. jsic. x- 

2 9l:f-^«f*»tt5f-i'5-f>F7<^3 2 
13 611 ffieai**ffii*fl*lS-&TEB£n. £©» 

*iw»w*ji*«itAsnT^*. 
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[0 0 17] VUy2/9<i = >^<f^§S£lElS§3 314 

aa©H»i«*£3e£u f#c,nfc(i^i47Fux^< 

>F^-f A* 3 1, x~^7'T>F7'fA*3 2R^3 ; E> 
l*,9-f A*3 7l;:2£ffi3ft5. ttEE»£®S& 3 4 t4 

t'fuxh*. x-^m#*^-r^fc«>©#«te^ 

j£L.fc«EE£58£U 7 F UT.^-f > H5-f A3 1 , x 
-*7-f >F^-f A3 2RZ>'3 ; E> F7-f A3 7 ICjMfcH 

[0 0 18] *^BJ(C*3^T(4. @*§E^2 6©Jgfi£B# 

EPJ!)D-r-5?ll±iL^lx3 0 SHMSU £©§ltBbaSx3 0 

^ (®*&E«I) H5-f A3 5*«aSftT^5. -©-> 

«E£36£U SftfB?ltBbS3^ 3 0£^bTM!SE*S2 
6t'EPSPT^>. fcfi. ZZXlt. SltBL-SS^S 0l4*g*§ 
E^2 6 0*±P26 al:-^fe'(-tM$tlT^5*«, 

20 2 6 ©£±ffi 2 6a tCiP*.T, M*§E^ 2 6 ©£±PPI 2 
6d, STfS2 6c, STH2 6bCt)Mb, -en^* 
n-> a - F U >^ F 5-f A 3 5 KSSttT * «fc 5 K LT *> 

[0 0 1 9] <T;iTf4, 5iab*T3 0»4. @^§E^2 

- hn.WkXS7 F1^XE^2 2, ^LT7;W5r.^A, 

Af©*MBfd»S^4 F U-f >«SR^7 f -^E*2 3 t 

[0 0 2 0] Cl©5imLSffix3 0^^-LTMi^E^2 6 

n-5. 0 3 14M*SE^«^*{4S 1 ~S 4 (*^HHT 
H>S) ©a^©M«*- 7Kl'XitG (IKS) tf- 

zm^v (.-&mm tmz^vx^^o zzx\ mm 

famM\zmazn&&mmnnmzttLTiERzfM.<D% 
fiwzfcm-zntzmmfcM&h-oT^z, z<Dm3\z^ 

40 (i) i3 (a) izmt£o\z, mmmmmmmfcZ'T 

-^i^Oifcfi^tftVd Low (WAtf, 3. 5 
V) tCff«p-TS«ffiS 1. 

[0 0 2 1 ] (2) 03 (B) \Z7jk?£5\Z. @«§EiH 
»««BE*x-^««©S(Effl«liH»B*-&THi;*ffi 

(0iJAt4, Low(43. 5V, Hight4l3. 5 V) 

tfflM2^XKm2l£Z>ni£S2o 

(3) 03 (o tc^Tiot-, mmte&ffimmfeztt 
so 5 v) \zut$-fz>n&s 3. 
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[0 0 2 2] (4) 0 3 (D) iZmT£o\Z. gi&Egl 

±e©i»-rn*— 3©jsi»iB»*i««BEs i~s4iE* 

*. 09*. tf, (a) x-^«#D03P^«ffiS8. 5V 
t-rat. 7 H U7B^G©^*ES 2 5 V it 4 

[0023] ^nn^LT, *mwz>m®ffimffimnj£ 

(1) s»iE«*ifli«ffi*7 f -^fli^©ft'bfivi«{fcic 

1 3 0 nWT*5. 

(2) *g»E«««*ffi«x-*te#D0RCflffl4:ra 

£tt, #h*7^ATi8»SftS£#©i8»«afi, 3 5 
0 nWT'&£. 

[0 0 2 4] ( 3 ) J^E1Mt1R«E**#l3rf 
A'TMf$n?>i*©l»lAtt- 3 6 5 nWT*5. 

(4) mmm&ffimw.&&y : -?mn<DKifcmmt¥m 

tt. Sh'^-fA'Tit^nii^ClitAH 44 0 
[0 0 2 5 ] ±jZEL£> 0 2tC^fJ:'5(C, 

\z$>z>T-?mm i«. g*&E»2 6fc:3imurF3 

O^LT, y3-MJ>^K7^A'3 5ft>&@il8EiS 
tt«*EE£Mn-f D. MISEitlg 2 6 ©«&£ 

J£©¥*SttJ&*/hS<fc*. LfcAbT. §I$f2 7a 
l -g»#«iB«2 6-««*T-2 7 a 2*aiBL. ffi 

[0 0 2 6] Sfc. =r—9 74 >F7-fA*3 2fr&ffifc 
&JSEi&g2 6 fc«En&fc*ffi«:/ha<T5 

LfciibT, rjmi 

[0 0 2 7 ] 
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8 

•€-©§ltBLSS^*^LT@i^Ei^tC»©mffiSrWiraLfc 

(1) x-^EiH (KH» Rtf7FU*E» (V- 
F) ©K7-rA*^f>x-^E*llC[p|0jiO«8iEtrJ;-5i7 
ox f£H»^Sffi©«*p D pR£|6]±T 

[0 0 2 8] (2) x-*EH (HH» «F5-f/t 

(3) «K***fi«-e#*fc«>, ftn#w©«M«j^ 

[0iS©ffiW«tlttW] 

[0 1 ] *f£w<Dmmm*m?m§k&7simw<Dm,mffii$, 
[02] *%w<D^mMz*-?mihm*mm.(DTFT7 

l^UztettZ 1 0(D7 Fl/7>E^^»J,fc*«[ElSS0T 

20 [0 3] #fg^©IIMH£^T^JIS^=glM©TFT7 
U-fcDM^§mBittCEPJjaTaM*§E««*fl:EE*7 Fl/X 

[0 4] ft*©^J|g^fie©TFT7l^©»f»fiJ<; 
0TS-5. 

[0 5] '&&<Dmgk&7*mW<DTFT7W(\Zi$VZ> 1 

[^©ift9!] 

2 1 *6igtf4&9i»K 

2 2 it®7Hl/7E^ 

30 2 3 7-^E^ 

2 4 TFT 
2 5 

2 6 @*&EIS 

2 7 

2 8, 2 9 SSttffl^ 

3 0 imvM? 

3 1 7KU75-f>H5-fA 

3 2 >F5-f A 

3 3 ?DyVN 5>^ffi-f»»£fe[ll» 

40 3 4 «JI5g£lfiI8& 

3 5 ->3- F U >^F7-f A* 
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